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I. CONCLUSIONS
The immunotoxicity study in rats for Ethylenethiourea (MRID 48794502) has been

reviewed. It is classified as acceptable/guideline and satisfies guideline requirements
for an immunotoxicity study (OPPTS 870.7800).



II. BACKGROUND and ACTION REQUESTED

An immunotoxicity study on Ethylenethiourea (MRID 48794502) has been submitted.
RAB VI was asked to review and prepare a DER for this study.

II1. RESULTS AND DISCUSSION

The immunotoxicity study in mice for Ethylenethiourea (MRID 48794502) has been
reviewed. The DER is attached and an executive summary is as follows:

EXECUTIVE SUMMARY: In an immunotoxicity study (MRID #48794502),
Ethylenethiourea (100 % w/w a.i., Batch no. 07202TD) was administered to Male Wistar
rats (10/dose) in the diet at dose levels of 0, 10, 50, or 250 ppm (equivalent to 0, 1, 4, and
19 mg/kg/day, respectively) for at least 4 weeks. The positive control group (10 males)
was administered cyclophosphamide (4.5 mg/kg bw/day) by gavage for the same
duration. During the study, clinical condition, bodyweight, food and water consumption,
organ weight, and macroscopic pathology were evaluated. Six days before necropsy, all
animals in all groups received a single intraperitoneally dose of sheep red blood cells
(SRBC) 0.5 mL/animal (4 x10° SRBC /mL). At sacrifice, selected organs were removed
and weighed (spleen, liver, thyroid gland, adrenal gland and thymus). The SRBC-
specific immunoglobulin response was measured with Enzyme Linked Immunosorbent
Assay (ELISA). Plasma thyroid hormone levels were also measured.

There were no premature deaths, and no treatment-related clinical signs. No treatment
related effects on food and water consumption and mean body weights at low (10 ppm)
and mid dose (50 ppm) groups. However, decreased food consumption over the entire
study period was found in high dose group (250 ppm). Decreased mean body weight and
body weight changes (p < 0.01) were also found in high dose group. Thyroxin (T4) levels
were statistically significantly decreased (p<0.01) in all treated groups. Increased relative
thyroid gland weight, increased TSH level and moderate to severe follicular
hypertrophy/hyperplasia in thyroid glands were found in the high dose group. Mean
absolute and relative thymus gland weights were statistically significantly decreased (p <
0.01 and p < 0.05, respectively) in mid and high dose groups; although it was reported
that no associated histopathological changes were found. Positive control group treated
with cyclophosphamide had statistically significant decreases (p<0.01) in absolute and
relative spleen and thymus weights.

The systemic LOAEL was 10 ppm (equivalent to 1 mg/kg/day) based on decreased
tbyroid bormone levels. The systemic NOAEL was < 10 ppm (equivalent to <1

mg/kg/day).

There were no statistically significant differences observed in anti-SRBC IgM levels in
treated groups when compare to the vehicle control group. High inter-individual
variability was noted in all the treatment groups as well as in the control group.
Evaluation of the individual animal data of this study did not show any trend or
distribution that would demonstrate significant suppression of anti-SRBC antibody
response. Positive control group had statistically significant (p<0.05) decrease of the



antibody response. This confirmed the ability of the test system to detect immuno-
suppressive effects and confirmed the validity of the study design.

The Natural Killer (NK) cells activity was not evaluated in this study. The toxicology
database for Ethylenethiourea does not reveal any evidence of immunotoxicity. The
overall weight of evidence sugpests that the chemical does not directly target the immune
system. Under HED guidance a NK cell activity assay is not required at this time.

The NOAEL for immunotoxicity was 250 ppm (equivalent to 19 mg/kg /day), the
highest doses tested. The immunotoxicity LOAEL was not established.

This immunotoxicity study is classified acceptable/guideline and satisfy the guideline
requirement for an immunotoxicity study (OPPTS 870.7800) in the rat.
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DATA EVALUATION RECORD

STUDY TYPE: Immunotoxicity [dietary] - Rat; OPPTS 870.7800

PC CODE: 600016 DP BARCODE: D402788

TEST MATERIAL (PURITY): Ethylenethiourea (100 %, a.i.)

SYNONYMS: 1,3-Ethylene-2-thiourea; N,N-Ethylenethiourea; ETU.

CITATIONSs:

Strauss V., Groters S., Becker M, et al. (2012). Ethylenethiourea: Immunotoxicity study in male
Wistar rats, administration via the diet for 4 weeks. Project No. 42C0533/00S010. Experimental
Toxicology and Ecoclogy, BASF SE, 67056 Ludwigshafen, Germany. MRID# 48794502, April
2012. Unpublished.

Strauss V., Groters S., Becker M., et al. (2011). Ethylenethiourea: Test study in Wistar rats,
administration via the diet for 2 weeks. Project No. 10C0533/00S09. Experimental Toxicology
and Ecology, BASF SE, 67056 Ludwigshafen, Germany, MRID# 48794501. October 19, 2011.
Unpublished.

Ollinger J., (2012). Assessment of the Immunotoxic Potential of Ethylencthiourea. Ollinger
Consulting LLC, c/o EDBC/ETU Task force. Project no. ETU-WOE-2012. MRID# 48807701.
April 6, 2012. Unpublished.

SPONSOR: EBDC/ETU Task Force, 600 13t Street, N.W., Washington DC 20006, USA.,

EXECUTIVE SUMMARY: In an immunotoxicity study (MRID #48794502),
Ethylenethiourea (100 % w/w a.i., Batch no. 07202TD) was administered to Male Wistar rats
(10/dose) in the diet at dose levels of 0, 10, 50, or 250 ppm (equivalent to 0, 1, 4, and 19
mg/kg/day, respectively) for at least 4 weeks. The positive control group (10 males) was
administered cyclophosphamide (4.5 mg/kg bw/day) by gavage for the same duration. During
the study, clinical condition, bodyweight, food and water consumption, organ weight, and
macroscopic pathology were evaluated. Six days before necropsy, all animals in all groups
received a single intraperitoneally dose of sheep red blood cells (SRBC) 0.5 mL/animal (4 x10°
SRBC /mL). At sacrifice, selected organs were removed and weighed (spleen, liver, thyroid
gland, adrenal gland and thymus). The SRBC-specific immunoglobulin response was measured
with Enzyme Linked Immunosorbent Assay (ELISA). Plasma thyroid hormone levels were also
measured.

There were no premature deaths, and no treatment-related clinical signs. No treatment related
effects on food and water consumption and mean body weights at low (10 ppm) and mid dose
(50 ppm) groups. However, decreased food consumption over the entire study period was found H
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in high dose group (250 ppm). Decreased mean body weight and body weight changes (p <
0.01) were also found in high dose group. Thyroxin (T4) levels were statistically significantly
decreased (p<0.01) in all treated groups. Increased relative thyroid gland weight, increased TSH
level and moderate to severe follicular hypertrophy/hyperplasia in thyroid glands were found in
the high dose group. Mean absolute and relative thymus gland weights were statistically
significantly decreased {p < 0.01 and p <0.05, respectively) in mid and high dose groups;
although it was reported that no associated histopathological changes were found. Positive
control group treated with cyclophosphamide had statistically significant decreases (p<0.01) in
absolute and relative spleen and thymus weights.

The systemic LOAEL was 10 ppm (equivalent te 1 mg/kg/day) based on decreased thyroid
hormone levels. The systemic NOAEL was < 10 ppm (equivalent to < 1 mg/kg/day).

There were no statistically significant differences observed in anti-SRBC IgM levels in treated
groups when compare to the vehicle control group. High inter-individual variability was noted in
all the treatment groups as well as in the control group. Evaluation of the individual animal data
of this study did not show any trend or distribution that would demonstrate significant
suppression of anti-SRBC antibody response. Positive control group had statistically significant
(p<0.05) decrease of the antibody response. This confirmed the ability of the test system to
detect immuno-suppressive effects and confirmed the validity of the study design.

The Natural Killer (NK) cells activity was not evaluated in this study. The toxicology database
for Ethylenethiourea does not reveal any evidence of immunotoxicity. The overall weight of
evidence sugpests that the chemical does not directly target the immune system. Under HED
guidance a NK cell activity assay is not required at this time.

The NOAEL for immunotoxicity was 250 ppm (equivalent to 19 mg/kg /day), the highest
doses tested, The immunotoxicity LOAEL was not established.

This immunotoxicity study is classified acceptable/guideline and satisfy the guideline
requirement for an immunotoxicity study (OPPTS 870.7800) in the rat

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.



Ethylenethiourea / 600016

Immunotoxicity (2012) Page 3 of 11
OPPTS 870.7800 / DACO 4.8 / QECD None

I. MATERIALS AND METHODS

A. MATERIALS:

1.

Test material: Ethylenethiourea
Description: Solid White
Lot/Batch #: 07202TD
Purity: 100 %
Compound Stability: Stable for 10 days at room temperature.
CAS # of TGAL 96-45-7
Structure
S
HHN MNH

Vehicle and/or positive control:

Vehicle: Ground Kliba maintenance diet mouse-rat “GLP”, meal from Provimi Kliba SA, Kaiseraugst,

Switzerland.

Positive Control: Cyclophosphamide, Batch 1D 1362353; 100% purity (from Sigma Aldrich, Taufkirchen,

Germany)

Test animals:
Species:
Strain:
Agelweight at treatment initiation :
Source:
Housing:

Diet:
Water:
Environmental conditions:

Acclimation period:

STUDY DESIGN:

Rat, Male

Crl: WI{Han)

Approximately 42+1 days old/ weight not reported

Charles River, Sulzfeld, Germany,

5 animals/ cage in H-Temp polysulfonate cages with wooden
bedding.

Ground Kliba maintenance diet mouse-rat “GLP”, meal
From water bottles, ad libitum

Temperature: 20-24 °C

Humidity: Approximately 30% to 70%
Adr changes: 15 per hour

Photoperiod: 12 hrs dark/ 12 hrs light
Not reported.

In life dates — Experiment Start: March 20, 2011 End: January 24, 2012.

Animal assignment: A computerized randomization procedure was used. The bodyweights
of animals did not exceed +/- 20% of the overall mean.
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sacrificed by exsanguination while under deep anesthesia.

a. Gross necropsy: A complete necropsy was conducted on all animals. Following
gross examination, spleen, liver, thyroid gland, adrenal gland and thymus, weights were
-recorded and fixed in 4% buffered formaldehyde solution.

b. Tissue preparation/histopathology: After fixation and histo - technical processing,
above organs were examined without light microscopy in low and mid dose (10 and 50

ppm) test groups.

5. Immunotoxicity:

a. Enzyme-linked Immunosorbent Assay (ELISA): Six days before necropsy, all
animals i all groups received a single intraperitoneal dose of antigen SRBC 4 x10® per
mL (0.5 mL/animal). ELISA was performed to determine the level of SRBC- specific
immunoglobulin M response to the antigen administration and Sunrise MTP-reader,
Tecan AG, Maennedorf, Switzerland was used.

b. NK cell Assay: Did not perform NXK cell assay.
6. Hormones: TSH level was measured with direct, competitive radioimmuno assay. Total
triiodothyronine (T3) and thyroxine (T4) levels were measured with ELISA.
II. RESULTS:

A. OBSERVATIONS:

1. Clinical signs of toxicity: No clinical signs of toxicity were observed.
2. Mortality: There were no unscheduled mortalities during the study.

Body weight and weight gain: Mean body weights in low and mid dose groups were not
statistically significantly differences from the vehicle control group (Table 2). However, the
niean absolute body weight gain at 50 ppm was significantly lower (p<0.01) on study days 7, 11,
14, 18 and 25 with a maximum of -13% on study day 7 when compare with the vehicle control
group (Table 3). Mean body weight and body weight gain were statistically significantly
reduced (p< 0.01) in 250 ppm group throughout the study period. These findings were
considered to be treatment related. The mean body weights and body weight changes in the
positive control group were significantly reduced from the vehicle control group with maximum
reduction (-8%) on study day 28 (p<0.01).
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IIL. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATORS’ CONCLUSIONS: It was reported that the Ethylenethiourea did not
reveal any signs of immunotoxicity when administered in the diet over a period of 4 weeks to
male Wister rats. The NOAEL for immunotoxicity was 250 ppm (19 mg/kg/day). The systemic
NOAEL was below 10 ppm due to decreased thyroid hormone levels.

B. REVIEWER COMMENTS: There were no premature deaths, and no treatment-related
clinical signs. No treatment related effects on food and water consumption and mean body
weights at low (10 ppm) and mid dose (50 ppm) groups. However, decreased food consumption
over the entire study period was found in high dose group (250 ppm). Decreased mean body
weight and body weight changes (p < 0.01) were also found in high dose group. Thyroxin (T,)
levels were statistically significantly decreased (p<0.01) in all treated groups. Increased relative
thyroid gland weight, increased TSH level and moderate to severe follicular hypertrophy/
hyperplasia in thyroid glands were found in the high dose group. Mean absolute and relative
thymus gland weights were statistically significantly decreased (p <0.01 and p £ 0.05,
respectively) in mid and high dose groups; although it was reported that no associated
histopathological changes were found. Positive control group treated with cyclophosphamide
had statistically significant decreased (p<0.01) in absolute and relative spleen and thymus
weights.

The systemic LOAEL was 10 ppm (equivalent to 1 mg/kg/day) based on decreased thyroid
hormone levels. The systemic NOAEL was < 10 ppm (equivalent to < 1 mg/kg/day).

There were no statistically significant differences ohserved in anti-SRBC IgM levels in treated
groups when compare to the vehicle control group. High inter-individual variability was noted in
all the treatment groups as well as in the control group. Evaluation of the individual animal data
of this study did not show any trend or distribution that would demonstrate significant
suppression of anti-SRBC antihody response. Positive control group had statistically significant
(p<0.05) decrease of the antibody response (Table 7, Figures 1}. This confirmed the ability of the
test system to detect immuno-suppressive effects and confirmed the validity of the study design.

The Natural Killer (NK) cells activity was not evaluated in this study. The toxicology database
for Ethylenethiourea does not reveal any evidence of immunotoxicity. The overall weight of
evidence suggests that the chemical does not directly target the immune system. Under HED
guidance a NK cell activity assay is not required at this time.

The NOAEL for immunotoxicity was 250 ppm (equivalent to 19 mg/kg /day), the highest
doses tested. The immunotoxicity LOAEL was not established.

C. STUDY DEFICIENCIES: No major deficiencies were noted.



